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DETACHABLE INSERT-TYPE CUTTING
TOOL

CROSS-REFERENCE TO RELATED
APPLICATIONS

Priority 1s claimed on Japanese Patent Application No.
2008-278307, filed Oct. 29, 2008, the content of which 1s
incorporated herein by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a detachable insert-type
cutting tool in which a head member 1s detachably mounted
on a head portion of a holder and a cutting insert 1s also
detachably attached to an insert seat formed on the head
member.

2. Description of the Related Art

For example, Published Japanese Translation No. HO9-
510149 of the PCT International Application has proposed a
tool which 1s able to communicate with coolant supply means
for supplying a coolant to the vicinity of a cutting edge, as a
tool for cutting the bottom of a hole formed on a workpiece.
The tool 1s provided with a fluid inlet orifice arranged near an
adaptor end portion and a fluid outlet orifice arranged at the
leading end of an adaptor mounting portion above an insert
retaining portion, in which a coolant hole extending substan-
tially along an adaptor 1s formed at an adaptor mounting
portion (head member) between the fluid inlet orifice and the
fluid outlet orifice. The fluid inlet orifice 1s coupled with a
coolant duct array of a tool shank (holder) to communicate
with the coolant supply means. In this case, the coolant duct
array of the tool shank extends along the tool shank and ends
with a transverse coolant hole located at a tool-shank retain-
ing portion 1n an area between the rear end of the retaining
portion and a screw hole. The transverse coolant hole has at
least one outlet portion so as to align with the fluid inlet orifice
of the adaptor.

The inventor and others of the present invention have also
proposed 1n Japanese Published Unexamined Patent Appli-
cation No. HO7-227702 a groove-forming tool which 1s pro-
vided with a tip (cutting insert), a holder for mounting the tip,
a supporter mounted on the holder to support the tip, and a
clamp piece mounted on the holder to press the tip toward the
supporter, thereby fixing the tip. An ejection port for ejecting
a cutting tluid toward a flank of the tip 1n a groove subjected
to groove-forming and a cutting fluid supply hole for supply-
ing the cutting fluid to the ejection port are formed on the
supporter ol the groove-forming tool. An ejection port for
ejecting the cutting tluid toward a rake surface of the tip 1n a
groove and a cutting fluid supply hole for supplying the
cutting fluid to the ejection port are formed on the clamp
piece. Then, the cutting fluid supply holes on the supporter
and the clamp piece communicate with a cutting tluid supply
hole formed on the holder at parts on which the supporter and
the clamp piece are in contact with the holder. Further, Pub-
lished European Patent Application EP 1495821 has also
proposed a tool 1n which a coolant 1s ejected toward a cutting
edge.

In the detachable insert-type cutting tool described in Pub-
lished Japanese Translation No. H09-3510149 of the PCT
International Application and that described 1n Japanese Pub-
lished Unexamined Patent Application No. HO7-227702, a
coolant supplied via a coolant hole formed on a holder i1s
ejected toward a cutting edge through coolant holes and cut-
ting tluid supply holes formed on an adaptor mounting por-
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tion (head member), a supporter and a clamp piece. However,
the adaptor mounting portion, the supporter, the clamp piece

and others are needed for drilling by using a drill or the like to
result in an increase 1n production cost. In particular, as found
in the tool for groove-forming a workpiece described 1n Pub-
lished Japanese Translation No. H09-310149 of the PCT
International Application and Japanese Published Unexam-
ined Patent Application No. HO7-227702, when the size of a
part to be drilled 1s restricted depending on the width of a
groove formed on the workpiece, 1t 1s difficult to drill imto the
workpiece. There are also fears that a failure in forming a
suificiently large ejection port may result 1n a failure in secur-
Ing a necessary quantity of coolant supplied to a cutting edge.

Further, 1n the detachable insert-type cutting tool described
in Published Japanese Translation No. H09-510149 of the
PCT International Application and that described in Japanese
Published Unexamined Patent Application No. HO7-227702,
a coolant hole formed along a direction of the center axis
(longitudinal direction) of a holder in the shape of a shatt 1s
once bent in a radial direction with respect to the center axis
thereol, thereby communicating with an adaptor mounting
portion, a supporter, a coolant hole on a clamp piece, and a
cutting tluid supply hole. Then, the coolant hole and the
cutting fluid supply hole are also bent and formed so as to
eject a coolant toward a cutting edge. The holder, the adaptor
mounting portion, the supporter and the clamp piece are
drilled from an outer circumierential surface in the direction
of the center axis and 1n the radial direction and, thereafter,
openings ol unnecessary holes formed on the outer circum-
ferential surface must be sealed with a plug or the like. The
above-described problem 1s also found in the tool described 1n
Published European Patent Application EP 1495821. In par-
ticular, a tool for cutting an inner circumierential surface of a
hole has a cutting edge which protrudes 1n a radial direction
with respect to the center axis of a holder. Therefore, a coolant
hole must be bent from a direction of the center axis of the
holder to a direction at which the cutting edge protrudes and
this tool always entails the above-described problem.

The present invention has been made under the above-
described circumstances, an object of which is to provide a
detachable 1nsert-type cutting tool 1n which at least a head
member does not need to be drilled with a drill or the like to
reduce production costs and secure a necessary supply quan-
tity of coolant and, in particular, when used as a tool for
cutting an nner surface of a hole, a coolant 1s supplied 1n a
suificient quantity to a cut site, thus making 1t possible to
secure cooling and lubrication.

SUMMARY OF THE INVENTION

The detachable insert-type cutting tool of the present
invention 1s provided with a holder, a head member which has
an insert seat on which a cutting insert 1s detachably mounted
and which 1s detachably attached to a head portion of the
holder so that an attachment surface of the head member 1s
closely 1n contact with an attachment surface of the holder, a
coolant hole which 1s formed inside the holder so as to be
opened on the attachment surface of the holder, and a first
groove which 1s formed on the attachment surface of the head
member, commumicating with the coolant hole opened on the
attachment surface of the holder and extending so as to be
opened toward a cutting edge of the cutting insert mounted on
the 1nsert seat.

In the above-described detachable msert-type cutting tool,
a coolant supplied from the coolant hole of the holder 1s hit
against the attachment surface of the holder and that of the
head member which are closely 1n contact with each other and
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¢jected through the first groove formed on the head member
of the attachment surface toward the cutting edge of the
cutting insert mounted on an insert seat. In this case, an
opening on the attachment surface of the first groove formed
on the attachment surface of the head member 1s sealed by the
attachment surface of the holder which 1s closely 1n contact
with the attachment surface of the head member. In other
words, there 1s formed the coolant hole for ejecting a coolant
toward the cutting edge of the cutting insert between the first
groove and the attachment surface of the holder.

Therefore, 1t 1s only necessary to form the first groove on
the attachment surface of the head member, which 1s easier in
process than a case where a hole having an 1nner circumier-
ential surface continuing over the entire circumierence is
drilled with a drll or the like. It 1s also possible to adjust a
cross-sectional area of the coolant hole depending on the
dimensions of the first groove. Further, the coolant hole
formed with the first groove and the attachment surface of the
holder extends so as to be bent with respect to the coolant hole
of the holder. Where the present invention 1s applied to a tool
in which a holder 1s formed 1n the shape of a shaift so as to
extend along a center axis, a coolant hole extends 1n a direc-
tion of the center axis inside the holder, and a cutting edge of
a cutting 1nsert 1s mounted on a head member so as to protrude
in a radial direction with respect to the center axis, for
example, a tool for cutting the mner surface of a hole, a
component such as a plug or the like 1s not needed and a
coolant can be reliably supplied toward the cutting edge pro-
truding 1n the radial direction as described above.

The detachable insert-type cutting tool of the present
invention may further be provided with an upper jaw portion
and a lower jaw portion both formed on the head member 1n
which the cutting insert may be mounted on the 1nsert seat so
as to be interposed between the upper and lower jaw portions
and the first groove may be formed at the upper jaw portion

positioned on a rake surface of the cutting edge of the cutting,
insert.

According to the present invention, since a coolant 1s sup-
plied from the rake surface to the cutting edge of cutting
insert, 1t 1s possible to cool and lubricate a site cut by the
cutting edge more elfectively.

In the detachable insert-type cutting tool of the present
invention, a second groove extending along the first groove of
the head member may be formed on the attachment surface of
the holder so as to be opened toward the cutting edge of the
cutting insert. The coolant hole formed by the first and second
grooves 1s further increased in cross-sectional area, thus mak-
ing 1t possible to eject a coolant 1n a greater quantity toward
the cutting edge.

According to the present invention, 1t 1s possible to supply
a coolant 1n a suilicient quantity toward the cutting edge of the
cutting insert without forming a coolant hole 1n the head
member. It 1s, thereby, possible to reduce production costs,
supply the coolant reliably to a cut site and improve cooling
and lubrication effects. As a result, 1t 1s possible to reduce
cutting resistance, extend the life of the cutting edge, and
attain stable and smooth processing.

BRIEF DESCRIPTION OF THE DRAWINGS

FI1G. 1 1s a perspective view showing a {irst embodiment of
a cutting tool of the present invention.

FI1G. 2 15 a plan view of the embodiment shown 1n FIG. 1.

FIG. 3 1s a side view of the embodiment shown in FIG. 1
when viewed on the opposite side of a direction at which a
cutting edge portion 40 protrudes.

10

15

20

25

30

35

40

45

50

55

60

65

4

FIG. 4 15 a side view of the embodiment shown in FIG. 1
when viewed from a direction at which the cutting edge

portion 40 protrudes.

FIG. 5 1s a view of the embodiment shown 1n FIG. 1 when
viewed from the leading end 1n a direction of the center axis
O.

FIG. 6 1s a view of the embodiment shown 1n FIG. 1 when
viewed from the rear end 1n the direction of the center axis O.

FIG. 7 1s an exploded perspective view of a state where a
head member 20 1s detached trom a holder 10 1n the embodi-
ment shown in FIG. 1 when viewed from the leading end.

FIG. 8 1s an exploded perspective view of a state where the
head member 20 i1s detached from the holder 10 1n the
embodiment shown 1n FIG. 1 when viewed from the rear end.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

FIG. 1 to FIG. 8 show one embodiment in which the
present invention 1s applied to a detachable insert-type cutting
tool used 1n inner-diameter processing for groove-forming an
inner circumierential surface of ahole formed along the rotat-
ing axis ol a workpiece which rotates. A main body 1 of the
cutting tool in the present embodiment 1s provided with a
holder 10 having an outer shape formed approximately in a
cylindrical shape centering around the center axis O and a
head member 20 detachably attached to a head portion of the
holder 10 (a left-side portion 1n FIG. 2 and FIG. 4 and a
right-side portion in FIG. 3). The head member 20 1s provided
with a cutting 1nsert 30 having a cutting edge 31 and detach-
ably attached to the head member 20. The cutting edge 31 of
the cutting insert constitutes a cutting edge portion 40 which
protrudes 1n one radial direction with respect to the center axis
O (a downward direction 1n FIG. 2, a nghtward direction 1n
FIG. §, and a leftward direction 1n FIG. 6).

The holder 10 1s made with a steel member or the like, and
the rear end portion thereotf (a right-side portion in FI1G. 2 and
FIG. 4, aleft-side portion1in FIG. 3) 1s given as a shank portion
11, with the cylindrical shape kept as it 1s. At the upper and
lower portions thereof, there 1s formed a pair of flat recessed
surfaces 12 which are parallel to the center axis O, parallel to
cach other as well and along the protruding direction. Then,
the shank portion 11 is retained 1n a state where the rotation 1s
stopped by these recessed surfaces 12, by which the holder 10
1s fixed to a working machine.

Further, the head portion of the holder 10 1s formed 1n a
cylindrical shape 1n which an outer shape of the shank portion
11 1s slightly smaller in outer diameter than the shank portion
11 and the top end portion of the holder 10 1s markedly greater
in outer diameter than the head portion thereof and formed 1n
a circular disk shape having an outer diameter approximately
equal to that of the shank portion 11. At this head portion, of
two directions perpendicular to the center axis O and parallel
to the recessed surtace 12 (a vertical direction 1n FIG. 2 and a
lateral direction 1n FIG. 5 and FIG. 6), a part of the head
portion facing the above-described protruding direction has
an inclination surface 13A extending to the leading end
approximately from the center of the head portion 1n a direc-
tion of the center axis O so as to be inclined to the inner
circumierence and a flat surface 13B parallel to the center axis
O and extending further from the inclination surface 13A to
the leading end. A cutout portion 1s formed on the part facing
the above-described protruding direction by the inclination
surface 13A and the flat surface 13B.

At an upper surface portion of the head portion of the
holder 10, there are formed an inclination surface 15A slowly
inclined from the inclination surface 13A so as to face the
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inner circumierence as the inclination surface 15A moves to
the leading end from a position closer to the shank portion 11
than the inclination surface 13A and a flat surface 15B paral-
lel to the center axis O further extending from the inclination
surface 15A to the leading end and also perpendicular to the
flat surtace 13B. The flat surface 15B intersects the leading
end surface 14 of the holder 10. At a portion where the flat
surface 15B intersects the leading end surface 14, a counter-
bored portion 15C which 1s inclined more steeply than the
inclination surface 15A and which also has a bottom surface
inclined to an mner circumierence as the counterbored por-
tion 15C moves to the leading end 1s formed so as to be
opened on the leading end surface 14. A screw hole 1s formed
perpendicularly on the bottom surface of the counterbored
portion 15C into which a clamping screw 16 1s screwed.
Further, at a portion facing the opposite side of the protruding
direction of the head portion of the holder 10, there 1s formed
a closed-end hollow (dimple) 17 which 1s recessed 1n an oval
sphere shape and extending 1n a direction of the center axis O.

The leading end surface 14 of the holder 10 1s given as an
attachment surface of the holder 10 1n the present embodi-
ment. Except for a raised portion 14A formed at a lower
surface portion opposite to the counterbored portion 15C, the
leading end surtace 14 1s formed in the shape of a flat surface
perpendicular to the center axis O, and accordingly, perpen-
dicular to the flat surfaces 13B and 15B. At a corner where the
leading end surface 14 intersects the flat surface 13B facing
the protruding direction, a recessed portion 14B extending in
a direction perpendicular to the flat surface 15B 1s formed at
the lower surface portion so as to be recessed markedly in
parallel from the flat surface 13B including the side of the
raised portion 14A 1n the protruding direction. Further, two
spanner screw holes 14C into which spanner screws 18 for
fixing the head member 20 are screwed are formed on a
bottom surface facing the protruding direction of the recessed
portion 14B and the leading end surface 14.

Then, a coolant hole 19 for supplying a coolant which has
been fed from the working machine 1s formed inside the
above-described holder 10. After extending to the leading end
along the center axis O from the rear end surface of the holder
10, the coolant hole 19 extends so as to be inclined approxi-
mately from the central part of the head portion of the holder
10 1n a direction of the center axis O to the protruding direc-
tion and also to the upper surface portion with respect to the
center axis O. Then, the coolant hole 19 1s opened at a corner
where the flat surface 13B of the leading end surface 14
intersects the flat surface 15B thereof so as to be away from
the counterbored portion 15C and the recessed portion 14B. It
1s noted that the coolant hole 19 1s made greater in diameter at
a part extending along the center axis O, while 1t 1s made
smaller 1n diameter at a part inclined from the center axis O
and opened on the leading end surface 14 than the part extend-
ing along the center axis O.

Further, the head member 20 1s made with a steel member
or the like, and an L-shaped recessed portion 21 A into which
the raised portion 14A of the leading end surtace 14 of the
holder 10 1s fitted, 1s formed at a lower edge of an externally
flat-shaped main body 21. A raised portion 21B which 1s
formed 1n a rectangular plate-shape and fitted into the
recessed portion 14B, 1s integrally formed on one of the side
surfaces 22 of the main body 21 so as to protrude perpendicu-
larly. Two through holes 21C into which the spanner screws
18 are inserted are formed at the raised portion 21B and the
main body 21.

The raised portion 21B 1s fitted into the recessed portion
14B in such a manner that the raised portion 14 A 1s fitted into
the recessed portion 21A, by which the one of the side sur-
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faces 22 1s closely 1n contact with the leading end surface 14
of the holder 10 and the two spanner screws 18 inserted into
the respective through holes 21C, or a total of four screws 18,
are screwed 1nto these screw holes 14C from the leading end
in the direction of the center axis O and in the protruding
direction. Thereby, the head member 20 1s fixed at the head
portion of the holder 10, with a thickness direction of the main
body 21 directed at the center axis O. Therefore, inthe present
embodiment, one of the side surfaces 22 of the main body 21
being closely 1n contact with the leading end surface 14,
which 1s the attachment surface of the holder 10, 1s given as
the attachment surface of the head member 20.

Thus, a slit-shaped insert seat 23 extending around the
center axis O of the holder 10 1n the protruding direction 1s
formed on the main body 21 of the head member 20 attached
to the holder 10 1n such a manner as to go through the main
body 21 in the thickness direction and open 1n the protruding
direction. The main body 21 1s separated by the 1nsert seat 23
into a lower jaw portion 24 into which the spanner screw 18 1s
inserted including the raised portion 21B and an upper jaw
portion 25 which connects with the lower jaw portion 24 on
the opposite side of the protruding direction and which 1s
arranged opposite to the lower jaw portion 24 behind the
insert seat 23.

The upper jaw portion 25 1s formed 1n the shape of an
inclination surface so that a surface thereof facing a protrud-
ing direction 1s raised gradually as the surface moves to the
opposite side ol the protruding direction. The end of the upper
1aw portion 25 1s positioned inside of an outer diameter of a
cylinder formed by the shank portion 11 1n a radial direction
with respect to the center axis O. On the other hand, a surface
facing the protruding direction of the lower jaw portion 24 1s
formed so as to give approximately a raised circular-arc sur-
face centering around the center axis O. Further, the raised
circular arc 1s greater in radius than the cylinder formed by the
shank portion 11, thereby protruding in the protruding direc-
tion. It 1s noted that the thickness of a part at which these
upper and lower jaw portions 24, 25 protrude 1n a direction of
the center axis O 1s smaller than the length of a cutting edge 31
of a cutting msert 30 to be described later.

Further, at a base end of the above protruded part 1n the
upper jaw portion 25, a wall surface portion 25A 1s formed on
one of the side surfaces 22 in the shape of a flat surface which
1s arranged 1n a direction perpendicularly intersecting the side
surface 22. This wall surface portion 25A 1s substantially
flush with the flat surface 13B to communicate therewith,
facing the protruding direction in the attachment state. Fur-
ther, a counterbored portion 23B 1s formed on an upper sur-
tace of the upper jaw portion 25. The counterbored portion
258 has a circular bottom surface with the bottom surface of
the counterbored portion 15C of the holder 10 1n the above
attachment state. The bottom surface of the counterbored
portion 258 1ncludes a step so as to protrude markedly from
the bottom surface of the counterbored portion 15C.

The insert seat 23 formed between the upper and lower jaw
portions 24, 25 1s formed in such a manner that the mutually
opposing upper and lower surfaces of the lower jaw portion
24 and the upper jaw portion 25 are provided with the respec-
tive cross sections formed in an imnverted V shape, when
viewed 1n the protruding direction. A contact surface facing
the protruding direction 1s formed between the upper and
lower surfaces behind the insert seat 23 on the opposite side of
the protruding direction. Further, toward the opposite side of
the protruding direction from the contact surface, a slit 23 A
narrower 1 width than an interval of the insert seat 23 1s
formed in such amanner that a connecting part 26 of the upper
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and lower jaw portions 24, 25 remains without arriving at a
side surface facing the opposite side of the protruded direc-
tion of the main body 21.

In this mstance, as shown 1n FI1G. 5, while being bent at the
upper jaw portion 25 toward the opposite side of the protrud-
ing direction, the slit 23A 1s formed so as to extend in a
circular-arc shape coaxial with one of the through holes 21C
on the main body 21 into which the spanner screws 18 are
inserted on the opposite side of the protruding direction. It 1s
preferable that a center angle of the circular arc made by the
slit 23 A be within a range o1 20° to 50°. Further, the connect-
ing part 26 remaining between the slit 23 A and a side surface
facing the opposite side of the protruding direction of the
main body 21 1s gradually increased 1n thickness (the thick-
ness along a direction formed by a circular arc made by the slit
23A) as the connecting part 26 moves to the rear end of the
holder 10 1n a direction of the center axis O.

Further, a plurality of recesses 28 are formed on one of the
side surfaces 22 and the other of the side surfaces 27 facing

the leading end 1n the above attachment state on the opposite
side of the side surface 22 in the main body 21 of the head

member 20. The recesses 28 have inner wall surfaces con-
tinuing circumierentially and a bottom surface continuing to
the inner wall surface over the entire circumierence and
which are recessed from the other of the side surfaces without
going through the main body 21 of the head member 20. It 1s
preferable that the shape of the recesses 28 formed on the side
surface 22 be different from that of the recesses 28 formed on
the side surface 27 when viewed from a direction opposing
both of these side surfaces 22, 27. Further, a plurality of
recesses 28 may be different in depth when viewed from the
side surface.

The main body 21 of the head member 20 having these
recesses 28 can be produced by an MIM method (Metal
Injection Molding) in which, for example, a material pre-
pared by mixing a raw material of fine steel powders and a
binder such as plastic to give fluidity 1s subjected to ejection
molding 1nside a divided mold at which the shape of the head
member 20 1s reversed and the binder 1s thereafter removed
thermally to sinter the raw material of fine powders. Specifi-
cally where the main body 21 1s produced according to the
MIM method, it 1s preferable that a volume of the recess 28 1s
ranged from 2% to 15% based on a volume of the main body
21 free of the recesses 28. It 1s also preferable that after
sintering, the top surface of the main body 21 1s subjected to
shot peening.

Then, on one of the side surfaces 22 which 1s given as the
attachment surface of the head member 20, there 1s formed a
grooved recessed portion (first groove) 29 so as to communi-
cate with the coolant hole 19 opened on the leading end
surface 14 which 1s the attachment surface of the holder 10 1n
the attachment state. The grooved recessed portion 29
includes a closed-end hole portion 29 A recessed perpendicu-
larly from the side surface 22 and a groove portion 29B
extending from the hole portion 29A. The hole portion 29A 1s
formed at a part of the side surface 22 in the upper jaw portion
235 along the protruding direction away irom the counterbored
portion 258 and the recesses 28 so that an opening on the side
surface 22 1s 1n alignment with an opening of the coolant hole
19 on the leading end surface 14 1n the above attachment state.

The groove portion 29B 1s formed so as to have a U-shaped
cross section which 1s slightly smaller 1n depth and groove
width than the depth and diameter of the hole portion 29A.
The groove portion 29B extends so as to move to the insert
seat 23 from the hole portion 29 A along the protruding direc-
tion and 1s opened on the wall surface portion 25A of the
upper jaw portion 25. With regard to the grooved recessed
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portion 29 as well, in producing the main body 21 of the head
member 20 according to the MIM method, as with formation
of the recesses 28, a projected streak at which the grooved
recessed portion 29 1s reversed 1n shape may be formed on a
divided mold.

A cutting insert 30 attached to the insert seat 23 of the
above-described head member 20 1s formed with a hard mate-
rial such as a cemented carbide in the shape of a rectangular
rod, with the outer shape being an approximately rectangular
cross section, and arranged between the upper and lower jaw
portions 24, 25 of the insert seat 23. Both of the lower and
upper central parts of the cutting insert 30 are formed so as to
give a V-groove cross section, while the upper and lower jaw
portions 24, 25 of the 1nsert seat 23 are raised so as to give an
inverted V-cross section. Then, the lower surface of the cut-
ting 1nsert 30 can make contact with the lower jaw portion 24
and the upper central part of the cutting insert 30 can make
contact with the upper jaw portion 25 1n such a manner that
the respective V-shaped bisectors are allowed to be 1n align-
ment with each other. Further, rake surfaces are formed at the
respective positions retracted markedly from the central part
on both ends of the upper surface, and a cutting edge 31 used
in groove-forming 1s formed at both end edges of the rake
surfaces.

The above-described cutting msert 30 1s inserted 1nto the
insert seat 23 along a radial direction perpendicular to the
center axis O from the protruding direction, with one of the
cutting edges 31 directed toward the protruding direction, 1n
such a manner that, as described above, the lower surface and
the upper central part of the cutting insert 30 are respectively
allowed to be 1n contact with the upper and lower surfaces of
the upper and lower jaw portions 24, 25 of the insert seat 23 in
a sliding manner. Further, the end surface of the cutting insert
30 continuing to the other of the cutting edges 31 1s 1n contact
with the contact surface of the insert seat 23 beyond the center
axis O, by which the end surface 1s positioned 1n the radial
direction with respect to the center axis O and seated on the
insert seat 23.

Then, a head-equipped clamping screw 16 1s screwed 1nto
a screw hole of the counterbored portion 15C, pressing the
counterbored portion 25B of the upper jaw portion 25 by
using the head, by which the upper jaw portion 25 undergoes
clastic deformation so as to sag to the lower jaw portion 24
based on the connecting part 26. The cutting insert 30 1s fixed
on the mnsert seat 23 so as to be clamped between the upper
jaw portion 25 and the lower jaw portion 24.

Further, one of the cutting edges 31 of the cutting imnsert 30
pointed at the protruding direction in a clamped state 1s
arranged 1n parallel with the center axis O of the holder 10.
Then, 1n such a manner that a distance from the center axis O
1s made slightly greater than the radius of a raised circular arc
tormed by a surface of the lower jaw portion 24 facing 1n the
protruding direction, the cutting edge 31 1n the detachable
isert-type cutting tool protrudes most greatly to the outer
circumierence 1n the radial direction from the center axis O.
Accordingly, the above-described cutting edge portion 40 1s
constituted. The groove portion 29B of the grooved recessed
portion 29 extends so as to be opened toward one of the
cutting edges 31.

As described above, the thus constituted detachable insert-
type cutting tool 1s inserted into a hole of a workpiece rotating
around the rotating axis from the leading end, with the center
axis O being parallel to the rotating axis. Then, the cutting
tool 1s fed in the protruding direction at a position subjected to
groove-forming, thereby the hole 1s grooved on the inner
circumierential surface by using one of the cutting edges 31.
At this time, a coolant supplied from the rear end surface of
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the holder 10 via a coolant hole 19 flows 1nto a hole portion
29 A of the grooved recessed portion 29 on the head member
20 communicating with the coolant hole 19. An opening on
the side surface 22 of the groove portion 29B 1s sealed by the
leading end surface 14 of the holder 10 at the grooved
recessed portion 29. Therefore, the coolant flown 1nto the hole
portion 29 A 1s guided into the groove portion 29B and ejected
from an opening formed on the wall surface portion 25A of
the upper jaw portion 25. The thus ejected coolant 1s supplied
to one of the cutting edges 31 of the cutting insert 30, thereby
cooling and lubricating the cutting edge 31 and a cut site of
the workpiece.

As described so far, the opening of the grooved recessed
portion 29 formed on the side surface 22 of the head member
20 1s sealed by the leading end surface 14 of the holder 10,
communicating with the coolant hole 19, thereby forming a
coolant hole through which a coolant 1s ejected to the cutting
edge 31. Thus, as compared with a case where the head
member 20 1s drilled with a drill or the like to form a hole
having the inner circumierential surface continuing over the
entire circumierence, the head member 20 can be easily pro-
cessed. For example, 1n order to form the grooved recessed
portion 29 on the main body 21 of the head member 20, the
hole portion 29A 1s formed on the side surface 22 by using a
drill, and the groove portion 29B may be formed by using an
end mill or the like so as to extend from the hole portion 29A.
Therefore, high degree of processing accuracy 1s not required
as compared with the case where a hole portion 1s further
formed by using a drill at the hole portion 29A for commu-
nication.

Further, specifically where the head member 20 1s formed
according to the above-described MIM method, i order to
form on the head member 20 a hole having the inner circum-
terential surface continuing over the entire circumierence 1n
such a manner as to communicate with the hole portion 29A,
it 1s necessary that a pin which can move up and down 1is
provided on a divided mold or a core cylinder 1s arranged
inside the divided mold and removed after ejection molding.
Accordingly, there 1s a possibility that increased molding
costs or extended working hours will result. However, in the
head member 20 of the above-constituted detachable insert-
type cutting tool, only a projected streak may be formed on a
surface on which the side surface 22 of the divided mold 1s
formed according to the grooved recessed portion 29, by
which processing can be done more easily.

In the detachable insert-type cutting tool of the present
embodiment, a coolant hole 1s formed with the grooved
recessed portion 29 and the leading end surface 14 of the
holder 10. Thus, for example, as with the present embodi-
ment, where the groove portion 29B of the grooved recessed
portion 29 1s formed so as to give a U-shaped cross section, as
compared with the formation of a hole with a circular cross
section centering at a position equal to a semi-circle which 1s
equal 1n diameter to the groove width of the groove portion
29B and formed by the groove bottom of the groove portion
29B, 1t becomes possible to secure at the coolant hole a
cross-sectional area larger than the cross-sectional area of this
hole. Therefore, a coolant can be supplied 1n a greater quan-
tity to the cutting edge 31 to result 1n more efficient cooling
and lubrication. As a result, 1t 1s possible to reduce cutting
resistance and provide smooth processing. It 1s also possible
to extend the life of the cutting edge 31 and attain stable
processing over a longer period.

Further, in a detachable msert-type cutting tool used in
inner diameter processing as described in the present embodi-
ment, a coolant hole 19 1s formed on an axial holder 10
extending along the center axis O so as to extend 1n a direction
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of the center axis O. On the other hand, a cutting edge 31 of a
cutting insert 30 1s arranged 1n a head member 20 so as to
protrude 1n a radial direction with respect to the center axis O.
Therefore, the coolant hole 19 1s required to be bent midway
and turned to the radial direction. Where the thus bent coolant
hole 1s formed by drilling with a drill, dnlling 1s given from
the outer circumierence of a cutting tool main body so that the
holes communicate with each other and, thereafter, openings
of unnecessary holes are required to be sealed by screwing a
plug. In the detachable msert-type cutting tool of the present
embodiment, a coolant hole 1s formed with a grooved
recessed portion 29 and the leading end surface (the attach-
ment surface of the holder 10) 14. Also, the coolant hole may
be formed such that the grooved recessed portion 29 1s
curved. It 1s, therefore, not necessary to provide components
such as a plug or to form an internal thread 1nside an opening
of a hole 1nto which the plug is screwed. Thereby, the coolant
hole can be bent and formed more easily to reduce production
COsts.

Still further, 1n the present embodiment, the insert seat 23
to which the cutting isert 30 1s attached 1s fixed by placing
the cutting isert 30 between upper and lower jaw portions 24,
25 formed on the head member 20 to clamp the cutting 1insert
30. On the other hand, the grooved recessed portion 29 for
ejecting a coolant 1s formed at the upper jaw portion 25
positioned on a rake surface of the cutting edge 31 of the
cutting insert 30 among the upper and lower jaw portions 24,
25. Therelfore, the coolant can be more effectively supplied
from the rake surface to the cutting edge 31 and a site of a
workpiece cut by the cutting edge 31, thereby further improv-
ing the cooling and lubrication effects.

In addition, in the present embodiment, the grooved
recessed portion 29 1s opened not at an end part of the upper
jaw portion 23 pressing the cutting msert 30 but at a wall
surface portion 25A of the base end further retracted. There-
fore, even where the grooved recessed portion 29 1s formed as
described above, there 1s no chance that the upper jaw portion
25 1s damaged due to rigidity more than necessary or the
cutting 1nsert 30 1s attached unstably.

Also, a surface facing the protruding direction of the upper
1aw portion 25 1s formed 1n the shape of an inclination surface
so as to be raised gradually as the surface moves to the
opposite side of the protruding direction, thereby chips gen-
erated by the cutting edge are discharged along the surface. In
the present embodiment, as described above, the grooved
recessed portion 29 1s opened at the wall surface portion 25 A,
by which a coolant can be supplied between the thus dis-
charged chips and the rake surface to prevent failure 1n sup-
plying the coolant due to the chips.

In the present embodiment, the grooved recessed portion
29 15 formed only on the side surface 22 which is the attach-
ment surface of the head member 20. However, for example,
as indicated by the broken lines in FI1G. 7 and FIG. 8, 1n a state
where the holder 10 1s attached to the head member 20, a
groove (second groove) 50 extending along the grooved
recessed portion 29 of the head member 20 may also be
formed on the leading end surface 14 which 1s the attachment
surface of the holder 10. In this case, a coolant can be ejected
in a greater quantity to the cutting edge 31 and a cut site to
attain improvement of further cooling and lubrication effects.

In the present embodiment, a description 1s given for a case
where the present invention 1s applied to a detachable insert-
type cutting tool used 1n inner-diameter processing and also in
groove-forming. The present invention 1s also applicable to a
detachable 1nsert-type cutting tool used in outer-diameter
processing for cutting the outer circumierential surface of a
rotating workpiece, a detachable insert-type cutting tool for
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cutting an end surface, and a detachable insert-type cutting
tool used 1n cut-oil processing and screw cutting processing,
other than groove-forming.

A description has been so far given for preferred embodi-
ments of the present invention, to which the present invention
shall not be restricted.

Additions, omissions, substitutions, and other modifica-
tions can be made without departing from the spirit or scope
of the present invention. The present invention shall not be
restricted to the above description but will be restricted only
by the scope of the attached claims.

What 1s claimed 1s:

1. A detachable insert-type cutting tool, comprising:

a holder;

a head member which has an insert seat on which a cutting,
msert 1s detachably mounted and which 1s detachably
attached to a head portion of the holder so that an attach-
ment surface of the head member is closely 1n contact
with an attachment surface of the holder;

a coolant hole which 1s formed 1nside the holder so as to be
opened on the attachment surface of the holder; and

a first groove which 1s formed on the attachment surface of
the head member, communicating with the coolant hole
opened on the attachment surface of the holder and
extending so as to be opened toward a cutting edge of the
cutting insert mounted on the insert seat, wheremn a
second groove extending along the first groove of the

head member 1s formed on the attachment surface of the

holder so that a coolant passageway i1s defined between

a surface of said first groove and said second groove to

be opened toward the cutting edge of the cutting insert.

2. The detachable isert-type cutting tool according to
claim 1, further comprising:

an upper jaw portion and a lower jaw portion which are
both formed on the head member; wherein

the cutting 1nsert 1s mounted on the 1nsert seat so as to be
interposed between the upper and lower jaw portions,
and

the first groove 1s formed at the upper jaw portion which 1s
positioned on a rake surface of the cutting edge of the
cutting insert.
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3. The detachable insert-type cutting tool according to
claim 2, wherein a second groove extending along the first
groove of the head member 1s formed on the attachment
surface of the holder so as to be opened toward the cutting
edge of the cutting nsert.

4. The detachable insert-type cutting tool according to
claim 3, wherein

the holder 1s formed 1n the shape of a shait extending along

the center axis,
the coolant hole extends 1n the direction of the center axis,

and
the cutting insert 1s mounted on the head member so that
the cutting edge of the cutting imnsert protrudes 1n a radial
direction with respect to the center axis.
5. The detachable insert-type cutting tool according to
claim 2, wherein
the holder 1s formed 1n the shape of a shaft extending along
the center axis,
the coolant hole extends 1n the direction of the center axis,
and
the cutting 1nsert 1s mounted on the head member so that
the cutting edge of the cutting insert protrudes in a radial
direction with respect to the center axis.
6. The detachable insert-type cutting tool according to
claim 1, wherein
the holder 1s formed 1n the shape of a shaft extending along
a center axis,
the coolant hole extends 1n a direction of the center axis,
and
the cutting insert 1s mounted on the head member so that
the cutting edge of the cutting insert protrudes 1n a radial
direction with respect to the center axis.
7. The detachable insert-type cutting tool according to
claim 1, wherein
the holder 1s formed 1n the shape of a shait extending along
the center axis,
the coolant hole extends 1n the direction of the center axis,
and
the cutting insert 1s mounted on the head member so that
the cutting edge of the cutting imnsert protrudes 1n a radial
direction with respect to the center axis.
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